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DNA, deoxyribonucleic acid, is the most important molecule
ever discovered because it is the key to how all living things pass
their traits on to the next generation. Given the amazing advances
in biological research and the new knowledge that has become
available to human beings about their own biological makeup, it
is important for students to know basic concepts related to DNA
research and the human genome project. Rather than focus on the
scientific details of the discovery of DNA, this article gives an over-
view of the important concepts related to DNA’s initial discovery
and research conducted in biology and life sciences.

Teachers can use the lesson plans and materials to help students
understand these fundamental concepts and gain a command of
the vocabulary necessary to discuss them. Some of the questions
this article explores include:

• What is DNA?
• What was the chain of discoveries that finally led scientists

to their current understanding of DNA?
• How advanced is our current understanding of human DNA?
• What is the human genome project?
• What effects will the mapping of the human genome have?

If possible, have students visit the web site http://www.dnaftb.org/
dnaftb/1/concept/index.html to review simple explanations of
the basic elements of DNA. This will help them complete all activ-
ities in this article.

This article originally appeared online as Chapter 1 of the “Language and Life Sciences” electronic journal of English Teaching
Forum http://exchanges.state.gov/engteaching/forum/journal/.

Nobel Prize winners, 1962 (top left)

Nobel Prize winners pose before receiv-

ing their prizes at the Royal Concert Hall 
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1962. Francis Crick is on the left; Maurice

Wilkins is second from the left; and James

Watson is fourth from the left.
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I t is a well-known fact that we inherit physical traits from our parents. If a child is left-handed, it is very likely
that one of her parents writes with his or her left hand. If a boy’s father is bald, he will have a greater chance
of going bald when he gets older. While everyone knew that physical traits were inherited, it wasn’t until the

twentieth century that scientists discovered the biological key to this process: DNA, or deoxyribonucleic acid.
Finding DNA took almost 100 years.

Now scientists are working decoding the DNA molecule. To do this, they must “read” each of the over 3 bil-
lion DNA letters in the human body. This decoding of human DNA, also known as the human genome project,
will result in a map of the DNA in the human body. As former US President Clinton said, “Without a doubt, this is
the most important, most wondrous map, ever produced by humankind.”

From 1866 to the present, many scientists have learned important things about how genes work. Below is a
review of the important in DNA research.

1866 • Gregor Mendel, an Austrian monk, described basic elements of heredity (these are now called genes).
1860s • Friedrich Miescher, a Swiss chemist, did research on the chemical composition of white blood cells.
He discovered two types of molecules in the nucleus of the blood cells—ribonucleic acid (RNA) and deoxyri-
bonucleic acid (DNA). 1870-1900 • There were no major findings during this period. Scientists knew that DNA
played some part in heredity but its structure seemed too simple to play a major role in heredity. During this
period, scientists thought that proteins (with their much more complex structure) played the most important
role in heredity. 1902 • At Columbia University in New York City, a medical student began to study whether
chromosomes are made up of genes and if all cells in the body contain these genes. 1920s • Frederick Grif-
fith, an English physician, accidentally discovered the “transforming factor” while doing experiments with bac-
teria. When this factor was taken from one bacteria and put into another, it caused changes in the second
bacteria. 1934 • Griffith’s colleague, Oswald Avery, conducted a 10-year study to identify the transforming
factor. His experiments found that neither proteins nor RNA carry genetic information. He then wondered if
DNA was the transforming factor. To answer this question, he conducted an experiment. In it, he destroyed
the DNA in the first bacteria. When the DNA was destroyed, no hereditary information was transmitted to the
second bacteria. Avery then concluded that DNA causes changes in the second bacteria by transmitting traits
from the first bacteria. 1953 • James Watson, an American geneticist, and Francis Crick, a British biophysicist,
discovered the structure of DNA. To do this, they used X-ray photographs of DNA taken by New Zealand
biophysicist Maurice Wilkins. Until this time, it was not known how DNA made a copy of itself in order to
transmit genetic information to other cells. The three men won the Nobel Prize for their discovery in 1962.
1960s • Marshall Nirenberg, an American biochemist, and Har Gobind Khorana, an American biochemist
born in India, decoded DNA, discovering the building blocks of DNA. This DNA code consists of four chemi-
cal units, represented by the letters A (adenine), T (thymine), C (cytosine), and G (guanine). Each string of
letters produces a specific amino acid. When these amino acids are combined, they create human traits such
as eye color and genetic diseases. 1977 • Frederick Sanger, a British biologist, developed a method to decode
the entire DNA strings in one bacteria. This was the first living organism to be totally decoded. 1990 • Agen-
cies of the US government funded a 15-year project to sequence the human genome. This is a map of the
cell’s inner workings and of all the chemicals produced by DNA that determine human characteristics and
behavior. 1999 • The human genome project finishes sequencing the first human chromosome. 2000 • Both
the US government-sponsored human genome project and a privately funded research group announced that
they have a draft of the first human genome.

Just like many scientific discoveries in the past, the decoding of human DNA will undoubtedly impact our
future lives in ways that are almost unimaginable today. On the near horizon, DNA promises to give us a better
understanding of human biology; new diagnostic tests for certain hereditary diseases such as mental retardation,
breast cancer, and Huntington’s Correa; and possibly treatments or cures for diseases such as Alzheimer’s, dia-
betes, and heart disease. It will also help companies create drugs that match a person’s genetic profile. Still
there are many things that will not be known once the approximately 3.4 billion chemical units in human DNA
are coded. We won’t fully know how many human genes there are, and we won’t know fully how genes interact
with one another. 

While there is much work still to be done mapping the human genome, scientific findings in the past decade
assure that complete knowledge of human DNA and the contributions it will make to our lives will not occur in
the future but in our own lifetimes.
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Preliminary Lesson Planning
Materials:

• Prepare enough copies of the student handouts in Appendix A, B, and C for each
student in the class.

• If available, bring relevant illustrations to assist student comprehension. If not
available, illustrations can also be found at the Internet sites listed below.
1. A diagram of the DNA double helix 

• http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/D/DoubleHelix.html
2. An illustration of the human cell including the location of the chromosomes 

• http://freespace.virgin.net/tcs.london/ gene/chrom.htm
3. Photos of important DNA researchers such as Francis Crick and James Watson

• http://www.npg.org.uk/education/ facepack/more_38216.html
Student Grouping:

• Decide on procedures for pairing or grouping students for each activity (see sugges-
tions below). Groups should have no more than six participants.

• For most activities, you should group students heterogeneously—either by lan-
guage proficiency level or, in those activities where language is less of an issue, by
expertise (that is, how much group members know about the topic). In other activ-
ities, you may wish to group randomly. In class contexts where students have varied
first language backgrounds, it is important to mix students from different back-
grounds in the same group.

Vocabulary:
• Before teaching the lesson, preview the glossary items. Decide upon those items

that need to be taught before you begin the lesson (those that are absolutely essen-
tial for introducing and understanding the topic). These will probably include the
key concept words such as gene, chromosome, heredity, and gene mapping.

Warm Up Activity (approximately 5 minutes)
Purpose:

• To present students to facts about DNA and the human genome project
• To introduce content-specific vocabulary
• To activate students’ speaking and listening skills while collaboratively generating a

timeline of DNA research
Procedures:
1. On the blackboard, draw a table with two columns. Label one column “Positive Traits

from your Parents” and the other column “Negative Traits from your Parents.”
2. Have students fold a piece of notebook paper in half to make two columns and have

them copy the headings from the blackboard.
3. Ask students to brainstorm the positive and negative traits (hair color, eye color, per-

sonality, height, weight) that they inherited from their parents and write these in the
appropriate columns on their paper. (There is no right or wrong answer). 

4. Ask for student volunteers to explain their responses. Write these on the blackboard
table.

5. On the blackboard, write the words “learned vs. inherited traits.” Ask students to
explain the difference. (inherited traits include hair color, eye color, a predisposition 
to be short or tall; learned traits include academic success and musical and athletic
abilities).

6. Divide the class into groups of from two to five students. The total number of groups
will depend on the number of students in the class. Ask them to look at the traits
they generated as a class and discuss which ones are truly inherited.

7. Have students discuss their answers. Put a check mark next to the traits on the black-
board table that students agree are inherited.
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CLASSROOM APPLICATIONS

This lesson provides a basic introduction to the topic of DNA research in
the life sciences in an interactive fashion.

Diagram of DNA (above) 

This diagram shows the double helix structure
of DNA and some of its chemical components.

Illustration of Chromosome pairs (below)

This diagram shows the 46 chromosomes in a
human cell arranged in their homologous pairs.
The last two chromosomes determine the gen-
der of an individual; this cell belongs to a male.
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Transition from Warm Up to Activities
Tell students that the class will be devoted to learning some of the history of DNA
research and its role in heredity and to discussing the implications of the project to
map the human genome.

Activity 1 (approximately 30–35 minutes)
Purpose:

• To present students to facts about DNA and the human genome project
• To introduce content-specific vocabulary
• To activate students’ speaking and listening skills while collaboratively generating a

timeline of DNA research
Procedures:
1. Across the top of the blackboard, draw a timeline containing the dates 1860, 1866,

1902, 1920, 1934, 1953, 1960, 1977, 1990, 1999, and 2000. Leave room beneath
and between the dates so that you can record information (see Step 4 below).

2. Divide students into 6 groups. The total number of members in each group will
depend on the number of students in the class. Assign each group a letter (A-F). With
a large class, you can create multiple groups of A, B, etc. With a small class, this can
be done as a whole class activity.

3. Give each group (or, in small classes, each student) a copy of Handout #1 that corre-
sponds to the letter designation. Instruct students to do the following:

a. Read your two pieces of information about DNA research.
b.Work with other group members to read and understand your information.
c. Turn over the papers with the information. With your group members, write a

summary in your own words.
d.Choose a spokesperson who will report your group’s summary to the whole class.

4. Call on each group in chronological order, asking the spokesperson to provide the
summary of the DNA research that occurred during that period. In note form, write
the information under the corresponding date.

5. Ask students if they have clarification questions for the reporting group and allow the
group time to answer these questions.
6. Have students copy the completed timeline into their notebooks.
Activity 2 (approximately 20 minutes)
Purpose:

• To provide students with surprising facts about DNA research
• To give students an opportunity to respond to these facts

Procedures:
1. Divide the class into groups of from two to five students. The total number of groups

will depend on the number of students in the class.
2. Give students a copy of Handout #2 and ask them to do the following (write instruc-

tions on the blackboard if necessary):
a. Work as a group. Find the information in Column #2 that you think best answers

the questions in Column #1. Use key words in the questions to help you guess the
answers.

b.Find a partner from another group and compare your answers.
3. Have the class vote on the answer they believe to be correct for each question.
4. For those answers that the students were not able to figure out, provide the correct

answer. See the answer key in Appendix B.
5. Have students rejoin their original groups and choose the most surprising answer. Tell

them to be prepared to explain their choice.
6. Have groups report their choices to the whole class and explain their choices.
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Activity 3 (approximately 25–30 minutes)
Purpose:

• To acquaint students with the primary benefits of DNA research and the human
genome project

• To provide students an opportunity to critically assess these benefits
• To provide a context for students to use key vocabulary about this topic

Procedures:
1. On the blackboard, create two columns. Label Column #1 “Benefits of DNA

research” and Column #2 “Tally of Class Opinions.” Under Column #1, write
the letters A-G. See Appendix C for blackboard layout.

2. Divide the class into groups of from two to five students. The total number of
groups will depend on the number of students in the class.

3. Give students a copy of Handout #3 and ask them to do the following (write
instructions on the blackboard if necessary):
a.Work as a group. Determine the three most important benefits of DNA

research. Be prepared to defend your group’s selection.
4. Ask each group to report its choices. Tally the responses on the blackboard

(see Appendix C for blackboard layout).
5. Ask students to defend the reasons for their choices.
6. As a class, consider the two benefits that were ranked the lowest. Discuss why

these benefits seemed least important. Write student responses on the black-
board.

Cool Down Activity (approximately 15 minutes)
Purpose:

• To conclude the lesson
• To provide students with an opportunity to view possible negative conse-

quences of DNA research
• To provide additional speaking and writing practice

Procedures:
1. Have students individually brainstorm two or three questions related to DNA

research and the human genome project. These should be questions about
what this research will mean for individuals and society.

2. For Activity #2, have students work in a group that has a member from each
original group (Groups A-F). Have them make their own quiz that draws on
the information they have learned. Then allow them to give their quiz to the
other groups.

3. Ask students to discuss their individually-generated questions and pick the
best one to explain to the class. Have each group send one student to the
board to write this question.

4. Choose the question that will generate the most interesting discussion. Ask
students to discuss their opinions.

Possible Extensions to Lesson
1. Have students visit one of the Web sites listed in this chapter (see Internet Resources).

Have them find one interesting piece of new information to tell the class about genes,
DNA, or the human genome project.

2. For Activity 2, have students work in a group that has a member from each original
group (Groups A-F). Have them make their own quiz that draws on the information
they have learned. Then allow them to give their quiz to the other groups.

3. For the Cool Down Activity, have students choose one of the questions written on
the blackboard and write a journal entry in which they answer the question from
their own point of view.
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Alzheimer’s: A mental disorder that gradually destroys vital nerve cells in the brain. Symptoms
include loss of memory, judgment and reasoning, and changes in mood and behavior. It is not
a normal part of aging. 
Amino Acid: Any of 20 basic elements that make proteins.
Bacteria: A tiny one-cell organism that reproduces by cell division.
Biologist: A person who does research on the workings of plants, animals, and humans. Many
biologists now do research on genetics.
Cell (human): In biology, a structure surrounded by a membrane and containing genetic mate-
rial (DNA) on the inside. Considered by most biologists to be the basic unit of life.
Chromosome: In organisms without a nucleus (such as bacteria), this is a circular DNA mole-
cule used in genetic engineering. In organisms with a nucleus (including plants and humans),
this is one of the threadlike structures within the nucleus that contains DNA.
Diabetes: A disorder caused by decreased production of, or use of insulin (a hormone produced
by the pancreas that is necessary for cells to be able to use blood sugar). 
Diagnostic test: Tests used to identify a particular disease or characteristic.
DNA: (deoxyribonucleic acid) A molecule in the form of a double helix, found within a structure
known as a chromosome, within the nucleus of every living cell. First discovered in the 19th
century, it controls the daily operation of a cell, and provides the genetic “blueprint” for the
physical characteristics of all living organisms.
Gene: A small stretch of DNA that directs the production of proteins. A hereditary unit that
occupies a specific position (locus) on the chromosome. This unit has a specific effect on the
physical characteristics of the organism and can house one of many different allele forms (each
allele causes a different trait).
Gene mapping: Finding the relative positions of genes on a DNA molecule (chromosome) and
of the distance between them.
Genetics: The study of heredity. 
Hereditary disease: A physical disorder which is thought to be inherited from your parents or
grandparents rather than by environmental factors.
Heredity: The passing of certain traits from parents to their offspring, through the genes.
Human genome: The complete set of genes in a cell that creates a living organism.
Human genome project: The scientific project to “read” the DNA of human chromosomes.
Consists of not one project, but rather hundreds of separate research projects being conducted
throughout the world. The objective is to create a directory of the genes that can be used to
answer questions about what specific genes do and how they work. 
Huntington’s Correa: A disease that affects adults and that is characterized by progressive
mental and physical deterioration; also known as Huntington’s disease or Huntington’s. It is
caused by a defective gene that is inherited from one’s parents. 
Inherited traits: Ways of looking, thinking, or being which are caused by the genetic make-up
(heredity) of a living organism.
Learned traits: Ways of looking, thinking, or being which are caused by the environment of a
living organism.
Molecule: A chemical entity consisting of two or more atoms of the same or different elements
chemically bonded together.
Nucleus (of a cell): The control center of the cell which contains chromosomes and the cell’s
genetic information and controls the cell’s actions.
Organism: Any living thing, either vegetable or animal.
Protein: Serves as the “building blocks” of your body. Contains substances, such as hormones,
and antibodies, that regulate body functions.
RNA: (ribonucleic acid) Like DNA, this is another molecule that is important in the world of
genetics. It is different from DNA because it is single-stranded (not double stranded) and con-
tains the 5-carbon sugar, ribose (not deoxyribose), 
Trait: Ways of looking, thinking, or being. Traits that are genetic are passed down through the
genes from parents to their children.
Transforming factor: Something that causes or caused a change.
White blood cells: Cells which circulate in the blood and work as part of the immune system to
fight off “foreign bodies” which cause disease.

42 A P R I L 2 0 0 3 E N G L I S H T E A C H I N G F O R U M

GLOSSARY:

Terms Used in this Chapter

Gregor Johann Mendel (top) 

(1822–1884) An ordained priest, Mendel
taught high school science classes for
twenty years. During this time, he conduct-
ed his now famous experiments growing
peas in the monastery garden. This pho-
tograph was enlarged from a group pho-
tograph of the brethren of the Konigsklos-
ter which was taken in 1866.

© Bettman / Corbis
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Handout 1 for Students in Group A

1866 Gregor Mendel, an Austrian monk, described basic elements of heredity (these are
now called genes).

1860s Friedrich Miescher, a Swiss chemist, did research on the chemical composition of 
white blood cells. He discovered two types of molecules in the nucleus of the blood
cells—ribonucleic acid (RNA) and deoxyribonucleic acid (DNA).

Handout 1 for Students in Group B

1870- There were no major findings during this period. Scientists knew that DNA played
1900 some part in heredity but its structure seemed too simple to play a major role in heredi-

ty. During this period, scientists thought that proteins (with their much more complex
structure) played the most important role in heredity.

1902 At Columbia University in New York City, a medical student began to study whether
chromosomes are made up of genes and if all cells in the body contain these genes.  

Handout 1 for Students in Group C

1920s Frederick Griffith, an English physician, accidentally discovered the “transforming
factor” while doing experiments with bacteria. When this factor was taken from one
bacteria and put into another, it caused changes in the second bacteria.

1934 Griffith’s colleague, Oswald Avery, conducted a 10-year study to identify the trans-
forming factor. His experiments found that neither proteins nor RNA carry genetic
information. He then wondered if DNA was the transforming factor. To answer this
question, he conducted an experiment. In it, he destroyed the DNA in the first bacteria.
When the DNA was destroyed, no hereditary information was transmitted to the sec-
ond bacteria. Avery then concluded that DNA causes changes in the second bacteria
by transmitting traits from the first bacteria.

Handout 1 for Students in Group D

1953 James Watson, an American geneticist, and Francis Crick, a British biophysicist, dis-
covered the structure of DNA. To do this, they used X-ray photographs of DNA taken
by New Zealand biophysicist Maurice Wilkins. Until this time, it was not known how
DNA made a copy of itself in order to transmit genetic information to other cells. The
three men won the Nobel Prize for their discovery in 1962.

1960s Marshall Nirenberg, an American biochemist, and Har Gobind Khorana, an Ameri-
can biochemist born in India, decoded DNA, discovering the building blocks of DNA.
This DNA code consists of four chemical units, represented by the letters A (adenine), 
T (thymine), C (cytosine), and G (guanine). Each string of letters produces a specific
amino acid. When these amino acids are combined, they create human traits such 
as eye color and genetic diseases. 

Handout 1 for Students in Group E

1977 Frederick Sanger, a British biologist, developed a method to decode the entire DNA
strings in one bacteria. This was the first living organism to be totally decoded.

1990 Agencies of the US government funded a 15-year project to sequence the human
genome. This is a map of the cell’s inner workings and of all the chemicals produced
by DNA that determine human characteristics and behavior.

Handout 1 for Students in Group F

1999 The human genome project finishes sequencing the first human chromosome.

2000 Both the US government-sponsored human genome project and a privately funded
research group announced that they have a draft of the first human genome.
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Professor Maurice Wilkins (top) 

Nobel Prize winner Maurice Wilkins stands
with a model of the double helix of DNA in
April 2003 at an event celebrating the 50th

anniversary of the discovery of the struc-
ture of DNA.

Dr. Federick Sanger (bottom)

British biologist Frederick Sanger relaxes at
his home in Cambridge, England in 1958.
Dr. Sanger won the Nobel Prize in chem-
istry that same year.
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Handout 2 for Activity 2

Answer Key for Activity 2
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Internet Applications
(Web sites with prepared lesson plans 
and activities)
Quia: Biology Games
http://www.quia.com/dir/bio/

Genes and Chromosomes:
http://www.quia.com/jg/65756.html
The structure of DNA, replication, transcription,
translation, and mutations are covered.

Genetics:
http://www.quia.com/jg/65753.html
This site reviews basic vocabulary associated
with the study of genetics.

Think Quest: Genetics
http://www.thinkquest.org/library/lib/site_
search.html
This site provides a description of and links to sev-
eral excellent lessons on the subject of genes. This
excellent site provides easy-to-understand readings
about genetics, both at the basic and advanced
levels, often with ready-made quizzes.

DNA & the Mystery of Life
http://projects.edtech.sandi.net/miramesa/
DNAproject/dnaindex.html
This is a Webquest lesson on DNA designed for
high school students. By clicking on “a set of ques-
tions to guide your study…”, students are provided
with a worksheet that has questions and informa-
tion about DNA.

Biotech, Inc.
http://projects.edtech.sandi.net/kearny/
biotech/
This is also a high school-level biology Webquest.
In a simulation, students become employees at a
biotechnology company whose president challenges
them to research local biotechnology companies
and design and market a new genetics product.

Exploitable Content
(Websites with information about the topic,
but without any prepared lessons)
Mad Sci Network

http://www.sciam.com/explorations/
030397clone/030397beards.html
A staff of science experts is available to answer
nearly any question you may have. At this link,
simply enter a “key term” for a question you
have and you will see what answers have already
been provided.

http://www.madsci.org/info/class.html
This link gives instructions for how this site can
be most effectively used in your classroom and
has great links to lessons, too.

About Biotech
http://www.accessexcellence.org/AB/
This site by the National Health Museum provides
information about current biotechnology projects
and their likely impact on life in the 21st century,
biotechnology applied, careers in the field, and his-
torical documents. Also, the Graphics Gallery is well
done: http://www.accessexcellence.org/AB/GG/

DNA Learning Center
http://www.dnalc.org/
This site by the Cold Spring Harbor Laboratory has an
especially useful link to DNA from the Beginning,
http://www.dnaftb.org/dnaftb/, which is explained
by animation, an image gallery, video interviews,
problems, biographies, and links.

INTERNET RESOURCES

1. How many pages of newspaper would it take
to write out all the DNA in one human cell?

2. How many DNA letters are contained in the
genome of a mouse?

3. How many DNA letters are contained in the
human genome?

4. How many human genes do scientists estimate
there are?

5. What percentage of human genes cannot be
understood with current technology?

6. What percentage of all human DNA creates the
genes in our body?

7. What percentage of each human’s DNA is
identical to that of every other human being?

8. How many scientists did it take to decode the
entire genome of the common fruit fly?

a. 10%

b. 99.9%

c. between 30,000
and 140,000

d. less than 5%

e. 3,100,000,000

f. 2,300,000,000

g. 195

h. 100,000

1. How many pages of newspaper would it take
to write out all the DNA in one human cell?

2. How many DNA letters are contained in the
genome of a mouse?

3. How many DNA letters are contained in the
human genome?

4. How many human genes do scientists estimate
there are?

5. What percentage of human genes cannot be
understood with current technology?

6. What percentage of all human DNA creates the
genes in our body?

7. What percentage of each human’s DNA is
identical to that of every other human being?

8. How many scientists did it take to decode the
entire genome of the common fruit fly?

h. 100,000

f. 2,300,000,000

e. 3,100,000,000

c. between 30,000
and 140,000

a. 10%

d. less than 5%

b. 99.9%

g. 195
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Blackboard Layout/Tally Sheet for Activity 3

Handout 3 for Activity 3
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Official Documents
(Including government, United Nations,
and UNICEF sites)

National Center for Biotechnology
Information (NCBI)
http://www.ncbi.nlm. nih.gov/genome/seq
This organization, a division of the United States
National Institute of Health, stores and analyzes
recent discoveries in the field of biotechnology. The
link below shows the most recent information on
human genome sequencing.

The International Centre for Genetic
Engineering and Biotechnology
(ICGEB)
http://www.icgeb.trieste.it/
This organization is dedicated to the safe use of
biotechnology.

The National Human Genome
Research Institute
http://www.genome.gov/ glossary.cfm
This institute has compiled an excellent audio 
glossary of genetic terms.

INTERNET RESOURCES CONT’D.

Begley, S. 2000, April 10. Decoding the
human body. Newsweek, pp. 50–57.

Carnegie Library of Pittsburgh. 1994. The
handy science answer book. Detroit:
Visible Ink Press.

Chiras, D. D. 1993. Biology: The web of life.
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R E F E R E N C E S

a. Pharmaceutical companies will be able to create drugs 
tailored to a person’s genetic profile.

b. Doctors will be able to describe diseases more clearly (for
example, they will be able to determine what type of breast
cancer a patient has).

c. Doctors will be able to predict a person’s chances of get-
ting serious diseases such as heart disease or Alzheimer’s.

d. Scientists will be able to predict new technologies such as
DNA chips and micro-arrays that show which genes are
active in a tissue sample.

e. Scientists will be able to find genes that trigger certain dis-
eases (for example, it will find the genes responsible for
diabetes or obesity).

f. Scientists will be able to manipulate the genes for memory,
hormones, learning, and human growth and development.

g. Scientists will be able to produce comprehensive data
bases of DNA sequences in genes that will assist in ge-
netic research.
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✔
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